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,57^ Wellbore lining apparatus and method of W 
P') weiiuw 3 wellbore I ning apparatus 
a wellbore .s P^'^'^^l,^^*^^™ having a first seo- 
comprises an expandable conoun . J 

'"f "l^eJ^^ b^at St partially housed within the 
tool arranged to De ai '^'^^^ jj^ ' constructed and 

10s of the expandable conduit 10. 
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Description 



[0001] The present invention relates to an apparatus 
for and a method of anchoring a first conduit to a second 
conduit, the apparatus and method particularly, but not 
exclusively, using an Inflatable device to provide a tem- 
porary anchor. 

[0002] A borehole is conventionally drilled during the 
recovery of hydrocarbons from a well, the borehole typ- 
ically being lined with a casing. Casings are Installed to 
prevent the f onnation around the borehole from collaps- 
ing. In addition, casings prevent unwanted fluids from 
the sunoundlng formation from flowing Into the bore- 
hole, and similarly, prevents fluids from within the bore- 
hole escaping into the surrounding fonnation. 
[0003] Boreholes are conventionally drilled and cased 
In a cascaded manner; thai Is, casing of th^ borehole 
begins at the top of the well with a relatively large outer 
diameter casing. Subsequent casing of a smaller diam- 
eter Is passed through the inner diameter of the casing 
above, and thus the outer diameter of the subsequent 
casing Is limited by the inner diameter of the preceding 
casing. Thus, the casings are cascaded with the diam- 
eters of the casing lengths reducing as the depth of the 
well Increases. This gradual reduction in diameter re- 
sults in a relatively small ipslde diameter casing near the 
bottom of the well that could lirriit.the amount of hydro- 
carbons that can be recoyered. In addition, the relatively 
large diameter borehole at the top of the well involves 
increased costs due to the large drill bits required, heavy 
equipment for handling the larger casing, and increased 
volumes of drill fluid that are required. 
[0004] Each casing is typically cemented into place 
by filling cement into an annulus created between the 
casing and the surrounding formation. A thin slurry ce- 
ment is pumped down Into the casing followed by a mb- 
ber plug on top of the cement Thereafter, drilling fluid 
is pumped down the casing above the cement that is 
pushed out of the bottom of the casing and Into the an- 
nulus. Pumping of drilling fluid is stopped when the plug 
reaches the bottom of the casing and the wellbore must 
be leflt, typically for several hours, whilst the cement 
dries. This operation requires an increase in rig time due 
to the cement pumping and hardening process, that can 
substantially increase production costs. 
[0005] It IS known to use a pliable casing that can be 
radially expanded so that an outer surface of the casing 
contacts the formation around the borehole. The pliable 
casing undergoes plastic defomiatlon when expanded, 
typically by passing an expander device, such as a ce- 
ramic or steel cone or the like, through the casing. The 
expander device is propelled along the casing in a sim- 
ilar manner to a pipeline pig and may be pushed (using 
fluid pressure for example) or pulled (using drill pipe, 
rods, coiled tubing, a wireline or the like). 
[0006] Lengths of expandable casing are coupled to- 
gether (typtoalty by threaded couplings) to produce a 
casing string. The casing string is inserted into the bore- 



hole in an unexpanded state and is subsequently ex- 
panded using the expander device, typically using a 
substantial force to facifitate the expansion process. 
However, the unexpanded casing string requires to be 
5 anchored either at or near an upper end or a tower end 
thereof during the expansion process to prevent undue 
movement This is because when the casing string Is in 
an unexpanded state, an outer surface of the casing 
string does not contact the sun^ounding borehole forma- 
10 tion or an inner face of a pre-installed casing or liner 
(until at least a portion of the casing has been radially 
expanded), and thus there Is no Inherent initial anchor- 
ing point 

[0007] srips are conventtonalty used to temporarily 
15 anchor the unexpanded casing to the borehole during 
the expanston process. Slips are generally wedge- 
shaped, steel, hinged portion that provide a temporary 
arichbr when used. Slips are actuated whereby the 
wedge-shaped portions engage with the sun'oundlng 
20 borehole formation or a casing or liner. 

[0008] However, the mechanical configuration of slips 
often causes damage to the casing or liner. In some cas- 
es, the damage causes the slip to fail due to a loss of 
mechanical grip. Sfip-type devices in open-hole engag- 
es ing formation are often prone to slippage also. 

[0009] According to a first aspect of the present Inven- 
tion, there is provided an apparatus for anchoring a first 
conduit to a second conduit, the apparatus comprising 
an inflatable device for engaging with the first conduit, 
30 wherein the inflatable device is inflatable to facilitate an- 
choring of the first conduit to the second conduit. 
[0010] According to a second aspect of the present 
invention, there is provided a method of anchoring a first 
conduit to a second conduit, the method comprising the 
35 steps of providing a first conduit, providing an inflatable 
device in contact with the first conduit, running the first 
conduit and inflatable device into the second conduit, 
and subsequently inflating the inflatable devtoe to facil- 
itate anchoring of the first conduit to the second conduit 
40 [001 1] According to a third aspect of the present In- 
vention, there is provided a method of anchoring an ex- 
pandable conduit to a second conduit, the method com- 
prising the steps of providing an expandable conduit, 
running theflrst conduit Into the second conduit, passing 
45 an inflatable device into the conduit, and subsequently 
inflating the inflatable device to facilitate anchoring of 
the expandable conduit to the second conduit 
[0012] The first conduit is typically an expandable 
conduit 

50 [001 3] The first or expandable conduit may comprise 
any type of expandable conduit that is capable of sus- 
taining plastic and/or elastic deformation. The first con- 
duit typically comprises an expandable liner, casing or 
the like. The second conduit may comprise any type of 
55 conduit The second conduit typically comprises a liner, 
casing, borehole or the like. 

[001 4] The inflatable device typically comprises an in- 
flatable balloon-type portion coupled to a ring. This al- 
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2h 'ZS^ expand** *.« ma, be 

SeSnLare mainly channened into the se<»nd«^^^ 
• SS tl^e expandable conduit and not the .nflatable 

Alternatively, the inflatable device 18 inflated 
Eby a ^Sn tl!^reof directly contacts the second 

SJ^r^hL'^lJaSerde^^ls^^^^^^^ 
Tmle^AlternatWely. the expander <,e>J^ -V ^J 
manufactured from ceramic, or a comb.natron of steel 
rnd Sc. The expander device is optionally flextole_ 

fowTl The expander device is optionally provried 
SJ? at least one seal. The seal typically compr^es at 

';S.rT°e method optlon^ly -prlses one^some 
STof the additional steps of Inserting an expander 
Lice into the expandable conduit, operating the ex- 
nTnSr device to expand the expandable conduit, de- 
£nrth?IS^'eLlce.andremovlngtheexpa^^^^^ 
and/or the inflatable device from theexpandable 

conduit and/or the second conduit 

The method optionally comprises one. soo^ 
S???of the add-rtional steps of attaching an e^an^e 
riPvice to the inflatable device, operating the expander 
Sreorxpand the expandable condult.re-at^r^ 

Z expander device to the Inflatable device 
thelnflatable device, and removing the expander devKe 

TnrrS^tlaUbledevicefromtheexpandabte^^^^ 

S"~eC^de.dev.eistyp«al.^^^^^^^^ 

prope ring it through the expandable condurt using fluxl 
SreSure Altematively.theexpander device may beop- 
Sbypigg-ng it along the expandable condurtusing 
aSrveKpigcrtrac.or.Theexpanderdev«e may 



. onprated by propelling it using a weight (from 

mSei Embodiments of the present invention shall 
now^ described, by way of example on^^ith refer- 
10 ;;«totheaocompanylngdrav»ings.mwh.ch.- 
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rd3:S:Jf-™-fan.^.able 

to 2d are successive stages m anchoring 
Standing an expandable conduit within a 
^ehTto bacKtlTe expandable -r^^ ^ a 
SZng using a second embodiment of an inflatable 

F^3a to 3d are successive stages In anchorlrj 

andexpanding an expandable 

ond conduit using a third embodiment of an inflata 

Sa^Aa'te a front elevation showing a first Mrifigu- 
«fen o a friction and/or sealing material that can 
Sa^edlDBnoutersurfaoeaftheconduitsshown 

rrSilanendelevationofthefrictlonand/orseal- 

ing material of Fig. 4a; . - ; ' 

F« 4c fe an enlarged view of a portion of the ma- 
terialofFlfls4aand4bshowingaproflledoutersur- 

'f^ 5 is a schematic cross-section of an expanda- 
bte conduttthatcan be "sed with the present m^n^ 
tion having an alternative configuration of a fricdon 
andtor sealing material; 

F^ea is an front elevation of the fr«tlon and/or 
seafing material of Fig. 5; and 
?«.6bls anendelevationofthefricUon and/or seal- 
ing material of 1^. 6a. 



100271 ReferringtoFlg. 1.thereisshownJns«,uence 
fL 1a to 1d) successive stages of anchoring an ex- 
« SndatSe ccniit 10 to a casing 1 2 ^^o^^^^^^^ 
hole (not shown), the borehole typically being dril^ to 
^mLtherecoveryofhydrocarbons.Theexpandable 
S^lniOis typically an expandable linerorcasing.but 

any type of expandable conduit may be used. . 
50 ?oS The borehole is conventionally lined w.* «^^ 
Ktopreventthefom^ationaroundtheboreholefrom 

Sibling and also topreventunwantedfluidsn^^^^^ 
surrounding formation from flowing into the twrehole 
and simli prevents fluids from within tje bo^Jote 
55 escaping into the surrounding formation. » sh°";°^^ 

Sthatthecasmg 12 "^-^ ^-"^'^^ZZ^oTcr 
dun. such as a pipeline, a finer, a casing, a borehole or 

the like. 
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[0029] An inflatable device 14, that in this embodi- 
ment has an expander device 1 6 telescopically attached 
thereto, is positioned within the expandable conduit 10 
before the conduit 10 is inserted into the casing 1 2. 
[0030] Referring to Rg. 1 a. the conduit 1 0 with the in- 
flatable device 14 and expander device 16 located 
therein is mn into the hole to the required setting depth. 
As can be seen in Rg. la, a lower end 101 of the ex- 
pandable conduit 10 Is radially expanded Ondicated 
generally at 1 8) to allow the Inflatable device 1 4 and the 
expander device 16 to be located therein. It will be ap- 
preciated that although Rgs 1 a to 1 d show the inflatable 
device 1 4 and expander device 1 6 located at or near the 
lower end 101 of the conduit 10, the inflatable device 14 
and/or the expander device 16 may also be located at 
or near an upper end of the conduit 10. In this case, the 
expander device 16 is propelled downwardly using, for 
example, the weight of a string, fluid pressure or any 
other conventional method. 

[0031] The inflatable device 1 4 may be of any suitable 
configuration, but is typically a device that has an inflat- 
able annular balloon-type portion 14b that Is mounted 
on an annular ring 14r. The annular ring 14r allows a 
string, wireline or the like to be passed through the in- 
flatable device 14 as required. 
[0032] This is particularly advantageous where the in- 
flatable device 14 is positioned at the upper end of the 
conduit 10. Thus, substantially full-bore access is still 
possible. 

[0033] Referring to Rg. 1 b. the inflatable device 1 4 is 
inflated to expand the inflatable annular balloon-type 
portion 14b. As the balloon-type portion 14b expands, 
an anchor portion 10a of the conduit 10 is also expand- 
. ed. The anchor portion 1 0a is expanded by the inflatable 
device 14 until ft contacts the casing 12. as shown in 
Rg. lb. This contact between the anchor portion 10a of. 
the expandable conduit 10 and casing 12 provides an 
anchorpoint and/or a seal between the expandable con- 
duit 10 and the casing 12. The outer surface of the an- 
chor portion 10a may be suitably profiled {e.g. ribbed) 
orcoated with afriction and/or seafing material 1 00 (Rgs 
4a to 4c) to enhance the grip of the conduit 10 on the 
casing 12. The friction and/or sealing material 100 may 
comprise, for example, any suitable type of mbber or 
other resilient materials. It should be noted that the fric- 
tion and/or sealing material 100 can be provided on an 
outer surface 10s of the conduit 10 at various axially 
spaced-apart locations. 

[0034] Referring to Rgs 4a to 4c, the friction and/or 
sealing material 100 typically comprises first and sec- 
ond bands 1 02, 1 04 that are axially spaced apart atong 
a longitudinal axis of the conduit 1 2. The first and second 
bands 1 02. 1 04 are typically axially spaced by some dis- 
tance, for example 3 Inches (approximately 76mm). 
[0035] The first and second bands 1 02, 1 04 are pref- 
erably annular bands that extend circumferentially 
around the anchor point 10a of the conduit 10, although 
this configuration is not essential. The first and second 



bands 102. 104 typically comprise 1 inch wide (approx- 
imately 25.4mm) bands of a first type of rubber. The fric- 
tion and/or sealing material 1 00 need not extend around 
the full circumference of the conduit 10. 

5 [0036] Located between the first and second bands 
102, 104 is a third band 106 of a second type of rubber. 
The third band 106 preferably extends between the first 
and second bands 102. 104 and is thus typically 3 inch- 
es (approximately 76mm) wtde. 

10 [0037] The first and second bands 1 02, 1 04 are typi- 
cally of a first depth. The third band 1 06 is typically of a 
second depth. The first depth is optionally larger than 
the second depth, although they are typically the same, 
as shown in Rg. 4a The first and second bands 102. 

15 1 04 may protmde further from the surface 1 0s than the 
third band 106, although this is not essential. 
[0038] The first type of rubber (i-o. first and second 
bands 102, 104) Is preferably of a harder consistency 
than the second type of rubber (i.e. third band 106), The 

20 first type of rubber is typically 90 durometer rubber, 
whereas the second type of oibber is typically 60 du- 
rometer njbber. Durometer is a conventional hardness 
scale for rubber. 

[0039] The particular properties of the rubber may be 
25 of any suitable type and the hardnessess quoted are ex- 
emplary only. It should also be noted that the relative 
dimensions and spacings of the first, second and third 
bands 102, 104, 106 are exemplary only and may be of 
any suitable diniensions and spacing. 
30 [0040] As can be seen from Rg. 4c in particular, an 
outer face 106s of the third band 106 can be profited. 
The outer face 1 06s is ribbed to enhance the grip of the 
third band 1 06 on an inner face 1 21 of the casing 1 2. It 
will be appreciated that an outer surface on the first and 
35 second bands 102, 104 may also be profiled (e.g. 
ribbed). 

[0041] The two outer bands 1 02. 1 04 being of a harder 
rubber provide a relatively high temperature seal and a 
back-up seal to the relatively softer mbber of the third 
40 band 1 06. The third band 1 06 typically provides a lower 
temperature seal. 

[0042] Referring to Rg. 5, there is shown an alterna- 
tive conduit 1 20 that can be used in place of conduit 1 0. 
Conduit 1 20 is substantially the same as conduit 1 0, but 

45 is provided with a different configuration of friction and/ 
or sealing material 122 on an outer surface 120s. 
[0043] The expandable condutt 120 is provkJed with 
a pre-expanded portion 120e in which an expander de- 
vice (e.g. expander device 16) and/or an inflatable de- 

50 vtoe (e.g. device 14) may be located whilst the conduit 
. 1 20 is run into a borehole or the like. It shouki be noted 
that the expander device need not be tocated in the con- 
duit 120 whilst it is being run into the borehole, and can 
be located in the conduit 120 once it is in place. 

55 [0044] As shown in Rg. 5, the expandable conduit 1 00 
is provided with the friction and/or sealing material 1 22 
at at least one location. The fiction and/or sealing ma- 
terial 1 22 is applied to the outer surface 1 20s of the con- 
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imately 305mrn). ^2253 best 

100451 ThefrK:t«nand/orseanngm^^^ 

shown m ngs 6a and 6b. tm^'°",^^^ embodiment, 
terial122ls»ntheformofazjgzg.«^^^ 

the friction s«^''"9/"!lT„^g ~tt^t is. for ex- 

imately 50mm) long. ^ 
100471 To create the zigzag patte n. the s^te i^*^ 
K at around 20 circumferentially spaced-apart to^ 
milled at arouna* ^g^p each along one edge 

tions. with around 18 be^«een 

dutl 10 1 20 ^ and not through the 

usingastring 20 thatis attached to the expander devce 
16 many conventional manner 
100511 in the embodiment shown m "9 J; 
oander device 16 is telescopically coupled to the inflat 
Sle1^v1^Uusingatelescopiccouplin9.generallym- 

dSiS ^22. CoupHng 22 comprises one or more tele- 



distance.say10feet(approx.mamV3^ 

mh?he c^tf-n^ent shown in Rg. 1 . there is no pr^- 
enioo surrounding formation and no rig 

» Sivice 16 through »«e.p="S*»'«*^^;=»' 

'^SlVso on . «»l«g 32 (i= >i*9 <"^'^- 

Catd^e Iduit 30 and the existing finer or casmg 
36 friction and/or sealing material 38 may also pro- 
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vide a seal between the lower (unlined) and upper 
(lined) portions of the borehole 34. The frictton and/or 
sealing material may comprise, for example, any suita- 
ble type of rubber or other resilient materials. For exam- 
ple, the friction and/or sealing material 38 can be con- 
figured in a similar way to the friction and/or sealing ma- 
terial 100, 122 described above with reference to Rgs 
4to6. 

[0058] Additionally, the conduit 30 may be provided 
with frictton and/or sealing material (e.g. material 100. 
122) at a lower end 301 of the conduit 30 to enhance 
the anchoring effect at this portion of the conduit. Addi- 
tionally, the friction and/or sealing material can be pro- 
vided at various spaced-apart locations along the length 
of the conduit 30 to enhance the coupling between the 
conduit 30 and the borehole 34 or casing 36. 
[0059] Referring to Fig. 2. an inflatable device 40, that 
has an expander device 42 releasabiy attached thereto, 
is positioned within the expandable conduit 30 before 
the conduit 30 is inserted into the borehole 34. The con- 
duit 30 is provided with an expandable portion of casing 
or liner 44, portion 44 being provided with a plurality of 
longitudinal slots 48. The portion 44 may be located at 
a lower end 301 of the conduit 30 or may be integral 
therewith. 

Refen-ing to Rg. 2a, the conduit 30 with the inflatable 
device 40 and expander device 42 releasabiy attached 
at or near a lower end thereof, is mn into the borehole 
34 to the required setting depth. As can be seen in Rg. 
2a, a lower end 301 of the conduit 30 is radially expand- 
ed (indicated generally at 50) to altow the expander de- 
vice 42 to be located therein, tt will be appreciated that 
although Rgs 2a to 2d show the inflatable device 40 and 
expander device 42 located at or near the lower end 301 
of the conduit 30. tiie inflatable device 40 and/or the ex- 
pander device 42 may also be located at or near an up- 
per end of the conduit 30. In this case, the expander 
device 42 is propelled downwardly using, for example, 
the weight of a string, fluid pressure or any other con- 
ventional method. 

[0060] The inflatable device 40 may be of any suitable 
configuration, but is typically a device that has an Inflat- 
able annular balloon-type portion 40b that is mounted 
on an annular ring 40r. The annular ring 40r allows a 
string, wireline or the like to be passed through the in- 
flatable device 40 as required; This is particulariy ad- 
vantageous where the inflatable device 40 is positioned 
at the upper end of the conduit 30. 
[0061] Referring to Rg . 2b, the inflatable device 40 is 
inflated to expand the inflatable annular balloon-type 
portion 40b. As the balloon-type portion 40b expands, 
the expandable portion 44 of conduit 30 also expands. 
As can be seen in Rg. 2b, the longitudinal slots 48 widen 
as the portion 44 expands. Portion 44 acts as an anchor 
for the casing 30 and is expanded until it contacts the 
borehole 34. as shown in Rg. 2b. This contact between 
portion 44 and the borehole 34 provides an anchor point 
and/or a seal between the expandable conduit 30 (to 



which portion 44 is attached or integral therewith) and 
the borehole 34. 

[0062] As witii the previous embodiment, the expand- 
er device 42 is then pulled through the expandable con- 
5 duit 30 to radially expand the conduit 30, as shown in 
Rg. 2c. The expander device 42 can be propelled 
through the conduit 30 in any conventional manner, In 
Rg. 2, the expander device 42 Is pulled through tiie con- 
duit 30 using a drill pipe or string 52 that is attached to 
10 the expander device 42 in any conventional manner. 
[0063] As the expander device 42 is pulled upwards, 
the upward movement thereof is stopped after a prede- 
termined time or distance, at which point the expander 
device 42 is lowered until a coupling between the ex- 
15 pander device 42 and the inflatable device 40 latches. 
As with the previous embodiments, the inflatable annu- 
lar balloon-type portion 40b is automatically deflated 
and further upward movement of the expander device 
42 causes the inflatable device 40 also to move upward. 
20 as shown In Rg. 2d. It should be noted that the upward 
movement of the expander device 42 should only be 
stopped once a sufficient length of conduit 30 has been 
expanded to provide a sufficient anchor. 
[0064] tt should also be noted that the portion 44 is no 
25 longer required to anchor the conduit 30 to the borehole 
34 as the expanded conduit 30 (Figs 2c and 2d) secures 
the conduit 30 to the borehole 34. The, friction and/or 
sealing material (where used) can help to provide a re- 
liable anchor for the conduit 30 whilst it is bieing expand- 
30 ed and also when In use. 

[0065] The expander device 42 is continually pulled 
upwards until the conduit 30 is fully expanded, as shown 
in Rg. 2d. Thereafter, the inflatable device 40 and the 
expander device 42 may be removed from the expand- 
as able conduit 30 and the borehole at tiie surface. As 
shown in Rg. 2d. the conduit 30 expands whereby the 
friction and/or sealing material 38 contacts tiie casing 
36. This provides a tie back to the casing 36 and option- 
ally a seal between the upper (fined) portion of ttie well- 
40 bore and the lower (lined) borehole 34, depending upon 
the composition of the material 38. 
[0066] With the embodiment shown in Rg. 2, there is 
no pressure exposure to the formation, full Ijore access 
IS still possible, the conduit 30 may be expanded in a 
45 single pass (multiple passes possible) and it may be 
used to anchor and set in an open hole. Additionally, it 
provides a tie back to the casing 36 in a single pass of 
the expander device 42. It should be noted that the 
method described with reference to Rg. 2 is intended to 
tie back the casing in a single pass, but multiple passes 
and/or expansions are possible. 
[0067] It shoukJ also be noted that successive lengths 
of expandable conduit may be coupled to casings or lin- 
ers thereabove using the same method. Thus, the meth- 
od(s) described herein may be used to line or case a 
tx)rehole without the use of cement 
[0068] Refenring to F*^. 3. there is shown in sequence 
(Figs 3a to 3d) successive stages of anchoring an ex- 
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to a tower end 801 of the «Pa^ 

pander device 86 is tocaiea wi expanded to 

Jne corulult 80. ^^'^^^^l^£%^^^r to the 
^•^"•^I^i'nT^et^^S device 84 has the 
previous ^f°^''^''^^^co^^ thereto via a 

S^r^dX^ are sut,stan«a,.y the san. as the 
previous embodJments. .^o casino 80 with the in- 
J.0701 Beferringto^^aa.^-^-^^^^ 
flatable device 84 attached me ^ 
^•,ce86.ocat^J^^erem-^^^^^ 
quired setting depth. ttw llt« app _ ^ releasabty 

^gs 3a to 3d siiow J^trn^^ 80. the in- 

attached to the lower end °' *^ ^^^near 
flatable device 84 may be releasably attacnea 
anupperendomeconduj^^ ^^^^^^^^^^^^ 

100711 The ;r^Xa de^'cl that has an inflat- 
configuration.butistypicalhf aoe ^^^^ 

^'"^ Tr;irr!784rr a^^^^^^^^^ 84r aiiows a 
:Ltretert"..eto:bep^^^ 
. . flatable device 84 as '^^^^'^.^Z^^^^'^J, the 

s-d^r^aerjs:r;^"ppe'-ot 

the condutt 80. inflatable device 84 is 

portion 840. «s i providing an anchor be- 

contacts the casing 82. thus P™ « , j t 

tstolS^e^todthatinthisembod^^^^^^^ 
10073] It snouiu " subsequent move- 

forces fPP««^ °;;^er^^^^^^ o" 
„p««aiyo<downw«dl,. 



,herupwardrrK>vementof*eexpan^^^^ 
es the inflatabte devK. 8^ ^n^^Tatth'e upward 
'""""irnrS re expander device 86 should only be 
" Tp^^on^aL^^^-^'-^^-'r""^*'"'"^" 

;:S^vedt.c,ntheboret«leat^^^^^^^^^ 
100791 Anchoring and expand'ngthe oonoua 

50 as slips, particularly i^y f®*''^"^; " ^ certain 
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via the inflatable device. In b). anchoring forces are gen- 
erated by friction between an outer surface of the ex- 
pandable conduit and the second conduit, the forces be- 
ing substantially passed into the second conduit directly 
via the expandable conduit The outer surface of the ex- 
pandable conduit may be suitably prepared fie provided 
with a friction enhancing materiaO to increase the 
strength of the anctwr. 

[0082] Modifications and fmprovennents may be made 
to the foregoing without departing from the scope of the 
present invention. 



Claims 



9. 



claims 2 to 7. wherein the second expander device 
(16) expands at least a part of the expandable con- 
duit (10) by application of an axial force to the sec- 
ond expander device (16). 

Wellbore lining apparatus as claimed in any of 
claims 2 to 8. wherein the second expander device 
(16) is an expansion cone. 



Wellbore lining apparatus, comprising an expanda- 
ble conduit (10) having a first section (10L) and a 
- second section (10s), the first section (10L) having 
an enlarged diameter (18) with respect to the sec- 
ond section (10s). and an expansion tool an^anged 
to be at least partially housed within the first section 
(10L), and constructed and arranged to expand at 
least a portion of the diameter of the first section 
(10L). 

2. Wellbore lining apparatus as claimed in claim 1. 
wherein the expansion tool includes a first expander 

. . device (14) and a second expander device (1 6). the 
first expanderdevice (14) being arrangedto expand 
at least a portion of the first section (10L) of the ex- 
pandable conduit (10), and the second expander 
device (16) being arranged to expand at least a por- 
tion of the second section (10s) of the expandable 
conduit (10). 

3. Wellbore lining apparatus ais claimed In claim 2, 
wherein the first and second expander devices (1 4. 
16) are at least partially housed wfthin the first sec- 
tion (10L) prior to expansion thereof. 

4. Wellbore fining apparatus as claimed In claim 2 or 
daim 3. wherein the first expander device (14) is 
radially expandable. 

5. Wellbore lining apparatus as dalmed in any of 
claims 2 to 4, wherein the first expanderdevice (1 4) 
is an inflatable device (14). 

6. Wellbore lining apparatus as claimed In claim 5, in- 
corporating sealing means (1 00) between the inflat- 
able device (14) and the expandable conduit (10). 

7. Wellbore lining apparatus as claimed in any of 
claims 2 to 6, wirherein the second expander device 
(16) has a outer diameter that is larger than the in- 
ner diameter of the second section (10s). 



10 10. Wellbore lining apparatus as claimed in any preced- 
ing claim, wherein the expander tool has an initial 
largest outer diameter thereof completely disposed 
in the first section (10L). and Is constmcted and ar- 
ranged to expand the outer diameter of the first sec- 
tion (1 OL) adjacent the initial largest diameter of the 
expander tool. 
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11. Wellbore lining apparatus as claimed In dalm 10, 
wherein the expander tool is further constructed 

20 and arranged to expand the first section (1 OL) along 
its entire length. 

1 2. Wellbore lining apparatus as claimed in any preced- 
ing claim, wherein the first section (44) is slotted 

25 (48). 

13. A method of lining a wellbore, coniprislng the steps 
of:- 



30 



35 



40 



providing an expandable conduit (10) having a 
first section (10L) and a second section (10s), 
the first section (1 OL) having an enlarged diam- 
eter (18) with respect to the second section 
(10s); 

locating at least a portion of an expansion tool 
in the first section (1 OL) of the expandable cpn- 
duit (10). 

locating the expandable conduit (10) within a 
wellbore; and 

expanding at least part of the first section (1 OL) 
of the expandable conduit (10). 



14. A method according to claim 13. comprising the 
step of applying a radial force to the expandable 

45 conduit (1 0) by inflating the expansion tool, 

15. A method according to either of claims 13 or 1 4. in- 
cluding the step of compressing a seal means (1 00) 
between the expansion tool and the expandable 

so conduit (10) to create a fluid-fight seal therebe- 
tween. 

1 6. A method according to any of claims 1 3 to 1 5, com- 
prising the step of radially expanding at least part 

55 of the first section (10L) by radially expanding at 
least a portion of the expansion tool. 



8. Wellbore lining apparatus as claimed in any of 17. A method as claimed in any one of claims claim 13 
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expander device (16). 

(10S) of the expandable condurt (10). ^ 
(16) to apply the axial force thereto. 

pandable conduit (10). 

rSeofie) is located within the first se^^^ 
tioL) whL mnning the condutt (10) Into the bore- 
hole. 35 

dutt (1 0) into the borehole. ^ 

bore. 45 

25 Amethodaccordingtoanyoneofclalmsia^^^^^ 
wherein expanding at least a portion o^^^'^^^^ 
ton riOL) places an outside portion of the condurt 
(10) Into contact with the wellbore. ^ 

26 AmethodaccordlngtoanyoneofclaimslS^^^^^^ 
whereinexpandingatleastaportionofthefirstsec 

tn 1 0L) places an outside portion of the conduit 
00) mJ^ntact With a surrounding tubular d.s- 
posed in the weUbore. 
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